Summary 2 sets of data are given of biotyping the Enterobacteriaceae from the faecal flora of SPF rats and cats housed with different isolation arrangements. The method is presented as an evaluation of the isolation efficiency of laboratory animals. Biotypes which were determined on almost every occasion belonged to the resident flora of the animals while those found occasionally represented contamination. Contaminating bacteria are cleared from an SPF breeding unit by colonization resistance and the continuous efflux of animals from the unit. A parameter of isolation efficacy is the number of different biotypes determined in time. With optimal isolation arrangements a stable bacterial flora of permanently colonized biotypes is obtained in the animals.
The success of maintaining colonies of SPF animals depends directly on the barrier system. At our institute an SPF small rodent breeding colony of mouse, rat and gerbil inbred and random bred strains, free of Enterobacteriaceae, was started in 1972. Despite the isolation arrangements made the colony was contaminated with Enterobacteriaceae (Koopman & Janssen, 1974) . Koopman (unpublished) found that the percentage of animals from which Enterobacteriaceae could be cultured increased significantly more rapidly for rats than for mice.
Hospital
isolation units are most likely contaminated with Enterobacteriaceae (van der Waaij, Spe1tie & Vossen, 1972) . Isolated animal colonies, which are in many aspects comparable with hospital units, probably are also likely to be contaminated with Enterobacteriaceae. Sources of contamination may be the food, bedding and other materials, insects, wild rodents, and the staff. The biotyping of Enterobacteriaceae as described by van der Waaij et al. (1972) for man could, therefore, also be valuable in testing isolation efficacy for laboratory animals.
This study offers 2 sets of data on the biotyping of Enterobacteriaceae of SPF rats and SPF cats housed with different isolation arrangements.
Materials and methods

Animals
Rats. The SPF colony of the PVG/c strain with an average number of 40 breeding animals and a stock population of .100 animals was used. Cats. SPF animals originally obtained from OLAC (Western) Ltd, Maesteilo, Capel Isaac, Llandeilo, Carmarthen, U.K., were used. Average number of animals: 28 breeding and 80 stock animals.
Husbandry
The rat breeding and stock population were housed in groups of 2-5 animals in stainless-steel cages with wire grids type KA-2 (RUCO, Waalre. The Netherlands). Pregnant females were housed in polycarbonate cages until the young rats were weaned. RMH 10 mm pellets (Hope Farms, Woerden, The Netherlands) pasteurized by 0'75 Mrad y-radiation, and tap water acidified with 36% hydrochloric acid (pH about 2'8), were given ad libitum. The bedding material ('Litalabo'j RUCO) was changed weekly. 
Isolation arrangements
The arrangements made for the isolation of the SPF small rodent and cat breeding colonies are given in Table 1 .
Bacteriological procedures
Random fresh faecal samples were collected from the breeding and stock animals every 2 weeks for 9 months. In biotyping the bacteria were characterized by fermentation and enzymic reactions and numbered.
The biotyping was performed with a micro-method multitest system for the identification of Enterobacteriaceae, Api-lOs (Analytab Products Inc., New York 11803, USA). After 20-24 hours of incubation at 37°Cthe biotyping was registered as described by van der Waaij et al. (1972) .
Samples of the RMH pellets and 'Cat-Meal' were tested 5 times on Enterobacteriaceae. A sample of the bedding material was also tested. From the samples 100 g were suspended in BHI-broth. After 2 and 20 h of incubation at 37°C the suspensions were inoculated on Levine EMB agar plates, which were incubated for 24 h at 37°C.
Additional study 8 males and 8 females of the PVO/c strain of rats were randomly selected from the stock animals. 4 of each sex were transported in a sterilized container to an isolator (Trexler & Reynolds, 1957) . The other animals remained in the SPF breeding unit. All animals were housed individually in polycarbonate cages. Husbandry was as described previously, except that the drinking water of the animals in the isolator was sterilized before acidification. The isolation arrangements of the animals in the isolator are given in Table I . For 2 months a fresh faecal sample was collected every week from all animals of each group for biotyping. The results of this study were evaluated by the sign test (Dixon & Massey, 1969) .
Results
The biotypes of Enterobacteriaceae found in the faeces of rats and cats at various times are presented in Fig. 1 . New biotypes were isolated continuously from both rats and cats, and 2-3 were isolated on almost every determination.
Most ()f the biotypes were isolated only occasionally. Fig. 2 gives the biotypes of Enterobacteriaceae found during the additional study in the faeces of rats housed in the SPF breeding unit and in an isolator. New biotypes were regularly isolated from rats housed in the SPF unit but, apart from the 2nd sampling, the animals housed in the isolator always had the same 2 biotypes. Only on Day 4 were 3 other biotypes isolated. This difference in the total number of different biotypes between the 2 groups was statistically significant (p~O·Ol).
No Enterobacteriaceae were cultured from food or bedding.
Discussion
In biotyping the Enterobacteriaceae from the faeces of SPF rats in the isolator the same 2 biotypes were always found. 3 other biotypes were found only once, on Day 4. In the comparable group of rats in the SPF unit, besides the biotypes which occurred on every determination, new biotypes were regularly recovered (Fig. 2) . From these findings it is obvious that biotypes which were not found on almost every occasion did not belong to the permanent COlonizing or resident flora of the animals. So the regularly new and incidentally found biotypes represented contamination. Also the 3 biotypes which were isolated only on Day 4 from the rats in the isolator are considered a contamination on Day 0 or previously.
Whether contaminants reached the animals direct from breaches in the barrier or indirectly via other animals, cannot be determined from the results. The many biotypes which were determined only once or over a short period suggest that recirculation is not likely (Fig.   1 ). For some biotypes which were found frequently but not in every determination, such as biotypes 636 and 604 in rats (Fig. 1) , the difference between resident and transient is not clear. These biotypes probably represented bacteria which were not yet permanently colonized-part of the resident flora -in all of the animals. But these biotypes could also represent bacteria which contaminated the animals most frequently.
Biotyping data over a period of several years will probably show biotypes which gradually become permanently colonized in the animals.
From our results it appears that most biotypes found were not permanently colonized, but were cleared from the investigated animals in both the breeding units and the isolator (Figs 1 and 2) . Animals can become free of contaminating bacteria by the mechanism of colonization resistance (van der Waaij, Berghuis-de Vries & Lekkerkerk-van der Wees, ]971). Contaminating and colonizing bacteria can also be cleared from a breeding unit in another way. In one year the entire population of a rodent breeding colony is replaced by its own offspring. Therefore bacteria must have the potential to become generally distributed and permanently colonized in the animals to establish themselves in all of the animals. Enterobacteriaceae will be colonized first (and consequently most) in animals with weaker colonization resistance.
Rats could therefore be used as a model of the entire small rodent breeding colony, since rats are more sensitive to contamination with Enterobacteriaceae (Koopman, unpublished) .
A parameter of the isolation efficacy is the num-ber of different biotypes found in the faeces in time. This number will decrease with better isolation efficacy. The number of biotypes found will reach a constant when the isolation efficacy is optimal (Perrot, 1976) . The only biotypes then determined are those permanently colonizing the animals (Fig.  2) .
The results in this study showed that the isolation procedures could be criticised, especially the hygiene of the personnel and the ventilation of both the rodent and the cat breeding units. The feeding and the bedding material were in this study, and in previous controls, negative for Enterobacteriaceae.
